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rpHE HUSKEH-SHREDDEH is very efTectivo i„ destroying 
X the borers in corn fodder. 

In the greater part of western Ohio and southeastern Michi- 
gan the fodder grown on about 25 per cent of the 1927 corn 
acreage was shredded. 

Shredding is most important in districts and on farms 
where there is a shortiifie of hay and straw for rougliage 
It is also a common praetiee on farms that have too few 
eows to .justify a silo and on dairy farms that require a large 
quantity of roughage for feed and bedding. 

Shredded stover has about the same value as unshredded 
stover for feeding purposes. It is better than timotliv hav 
or straw for milk eows and better tlian straw for horses. ' 

For bedding, shredded stover is more valuable than straw 
and much better than the long unshredded stover. 

Tractors with a belt rating of IC to 20 horsepower are com- 
monly used ill operating 4-roll and f.-roll husker-shredders 
and 2o to 30 horsepower tractors are used for 8-rol! macliiiu s! 

In corn that yields 35 bushels per acre the husking capacity 
varies from about 125 bushels a day for a 2-roll shredder to 
500 bushels a day for the lO-roU size. 

Farmers who hired machines in 1927 paid from .%■> 50 to ^4 
an hour, depending on the sizi of the machine and individuni 
agreements as to the number of men and the fuel furnished. 

To operate a husker-shredder economically one should 
shred about 45 acres per season with the 2-roll size, 70 acres 
with the 4-roll, 90 acres with a 6-roll, 110 acres witli an 8-roll, 
and 13o acres of corn per season with a lO-roll shredder. 

The stover should be tramped as little as possible in stor- 
ing. The hood of the blower should be adjusted frequently 
so that the wet butts of the stalks and the shelled corn will 
not accumulate in one place. 

From November 15 to December 15 is the best time to 
shred, in most districts. 

This bulletin is based largely on information obtained 
cooperatively by the Division of Farm Management and Costs 
of the Bureao of Agricultural Economics, the Division of 
Agricultural Engineering of the Bureau of Public Roads, the 
Animal Husbandry Division of the Bureau of Animal Indus- 
try, and the agricultural experiment stations of Ohio, Michi- 
gan. Indiana, and Illinois, concerning Uie experience of 
farmers who used teister^shreddcrs in harvesting their 1927 
corn crop. 
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OXE OF THE MOST DIFFiri LT problems in ii corn-boror 
clean-up pi-ognun is llic disposal of cornstalks that have been 
either husked out of the shock or fed without huskinfj;. It is almost 
impossible to rake up and burn these stalks oircctively if they arc 
partly trampled in the manure, and it is diflicult to rftkc and 
burn thcni when tlioy are scattered over the barn lot or pasture. 
Standin<^ stalks that have been husked from the hill may be care- 
fully plowed under, and the borer in the stalks that are cut for 
silage are destroyed by that practice, but the stalks that are scattered 
OTcr feed lots and manure piles furnish a (hingcrou.s source of 
increased infestation.' 

Fanners in a large i>art of the borer-infested and adjacent areas 
should be interested in shredding as a method of disposal of stalks. 
This, together with its miiny other advantages, should make the use 
of the husker-shredder more general on farms where corn is now 
husked from the shock by hand or fed without husking. (Fig. 1.) 

HUSKER-SHREDDER DESTROYS THE BORERS 

The huskcr-shrcddcr has been found to be very effective in destroy- 
ing borers in corn fodder. Shredding or cutting corn fodder into 
fine pieces as is ordinarily done by husking and shredding machines 

'ICAWIBV, D. J., and WoflTllLEV, L. IT. -TUB KUltOPEAN COBS BOIieii: ITS 1-UBS»NT 

WATUB AND METHODS Of CONTBOL. U. H. Dept. Agf. Farmers' Bui. 1548, 48 p.. Ulus. 1827. 
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Idlls from 98 to 100 per cont of the borers, ^lost of the borers lint 
escape death m the machines probably perish durin- the process 
ot storing, the shredded nuiterlal, feedinjr it to livestock, and usin'' 
the residue as beddino-, finally to be trampled into manure, as is the 
case ni ^jeneral farm practice, The etfectirenoss of the niaclihies is 
increased in cases in which special care is taken to apply siiilident 
jwessure on the snapping rolls to produce a crushin.' oil'ect and to 
prevent louo; pieces of fodder from being whirled through the head 
without being finely cut or shredded. *• ^ "^aci 

In a large number of tests during 1927 and 192S by the Bureau 
ot 1 ubhc lioads in cooperation \Yith the Bureau of Entomolo<n' in 
the vicinity of Toledo, Ohio, direct kills of over 99 per cent were 
secured ^vhen the cutter head was' set to cut one-half inch, the snap- 




Fig. 1.— Cornstalks that aie fed as long fodder are a daueerous sourn. nf infronanri 
^^'u"i^'i;ro.'v"f.rt;rL^"shS,r'^"'"" °' -t.«facto?f.y«S^?p"^sfu°roi V.TZl's 

pino; rolls were set as tightly as possible, and care was exercised in 
feeding. In another series of tests conducted at the same time with 
f»riner-owned machines that were not especially adjusted to kill the 
Iwgest number of borers, the mortality ian»red from 86 to 9G per 
cent. Ihe maximum kill was obtained when stalks were cut in 
lengths of three-quarters to one-half inch. 

IMPORTANCE OF SHREDDING IN EASTERN PART OF CORN BELT 

The use of shredded stover is common in the eastern part of the 
t orn JJelt. In western Ohio and southeastern Michigan the fodder 
grown on about 25 per cent of the 1927 corn acreage was shredded. 
In Indiana and other States to the westward the number of acres of 
corn shredded, and the percentage of the total acreoce shredded, 
were much smaller than in Ohio. * 
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Tlie ]irartic(' of sln-eddiiiij; corn fodder 'wns formerly more nearly 
widespread ov(!r tlio Corn ik'lt than at present. Boioi-e tlie intro- 
duction of silos, the corn from a hii<^v \rdvt of the acroatre that ,is 
now put in the silo wa^^ husked and shi'odded to ])rovide roughage 
. fjsr cattle. The increase in the acreage of clover, alfalfa, and other 
legumes has also lessened the need for other roughage. The steady 
reduction in the number of hors»t>!j in cities aficl oh farms h«s been a 
large fact-or in reducing the demand for hay, which lias le*.«aned the 
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Via. 2. — rorcentaee of oorn acroagc shri-adad In the onftcrii part of tlic Corn Bolt, 
1!>L*7. (l)lvlslon of Crou and I.lvvstiick ExtlmateB) 

advantage of ^hr<•dding on farms where hay was formerly sold and 
livesto<«k wintei'ed largely on slirodded ■^tover. 

Shredding is most im])ortant in tho>e districts and on those farms 
where there is a shortage of hay or straw for roughage. Fanners 
who have too few cattle to make a silo practicable often shred to pro- 
vide .sufficient roughage. Another group that uses the husker-shred- 
der rather legularly consists of those with large herds of dairy cows, 
which lequire a large (piantity of roughage not only for fee<l but 
for bedding. Over a large area in ^oiitliwc^tern Ohio, corn is cut to 
make it jjossible to .-^ow winter wheat and is shredded principally to 
get the corn husked. 
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Some farmers use a large share of tlie clover in the rotation for 
pasture, thus making it necessary to supplement the quantity of hay 
available for wintering livestoclc by providing corn stover. Some 
men feed shredded stover instead of silage l)ecause they consider 
a silo too expensive at present prices. A few farmers prefer to 
feed the shredded stover, even though they have silos, so they can 
have the corn for hog feeding. 

The importance of shredding in the eastern Corn IJelt is shown 
in Figures 2 and 3, which give the acreage of corn per farm shredded 




Fio. 3. — Acres per farm ot corn Kbreddml In 1827. (Division of Crop and Livestock 

Sutlmates) 



in 1927 and its percentage of the total corn acreage. North-central 
and southwestern Ohio, together with parts of eastern and central 
Michigan, are the districts in which the most shi-edding was done 
in that year. Throughout Indiana shredding is relatively unim- 
portant at pre^nt. 

Figures 4 and 5 represent those districts in which the use of the 
husker-shredder might be materially increased without cutting and 
shocking any more corn than is cut at present. They show the acre- 
age of corn per farm that is husked out of the shock by hand or fed 
without husking. In four or five counties in Indi»B» and Ohio the 
acreage of corn fed from the shock without husking is rather high. 
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As a rule, however, most of the corn aeroagc designated in Fig- 
ure 4 is husked out of the shock by hand. 



FEEDING SHREDDED STOVER 



' Feedinfj experiments indieiitc that shnnlded stover has about the 
same feedinjj vahie as unshio(ld<>d stover that is in equally good 
condition.^ If the shredded stover keeps well it will probably have 
a greater feeding ralue than shock foddor that has weathered con- 




Pio. 4. — Acros of corn per farm huskvd from the Bliock l>y linnd or fed without 
huHklng, 1027. (Division of Crop an<I Livestock lOstlmates) 

siderably by being left in the field all winter. If there is consider- 
ijjle spoilage in the shredded stover the long stover may be worth 
more for feeding purposes if it has been so well shocked that the 
loss from weathering is not great. The advuntages in shredding, 
therefore, from the viewpoint of the livestoek producer, are rather 
in the ease of handling, in reduction in space for storage, and in 
having a supply of satisfactory lioddiiig material. 

It should be borne in mint! that shredded stover is deficient m 
protein and accordingly is better suited to wintering mature animals 

Missouri Aer. Kxpt. Sta. Wul.' 7^.^53 p. 
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sueh as idle horses, breeding cattle, or dry cows. If fed to yonn^ 
stock It should be used sparingly and wiUi a liberal quantity of i)ro'^ 
tern snppleniont The protein may be supplied in the forui of a 
legume hay as alfalfa, clover, or soy-bean hay. If legume rou-ha'^e 
IS not avadable, it will be well to feed a protein concentrate in the 
form of meal or cake, siich as linseed, cottonseed, soy-bean, or a 
gluten feed, dependinj,' upon cost and availability. 

Many farmers claim that shredded stovor is better than oat straw 
or timothy hay for milk cows iind bettor than straw for horses The 
feeding of both straw and stover is no doubt more satisfactory than 




Fio. 5.— I'crcentn^ of corn husked from shock by hnnd or fpd without husking, 
1927. (Division of Crop and Livestock K^timntcs) 

feediiig either one as the sole roughage. A liberal quantity of 
stiredded stover twice a day, with a light feed of timothy or mixed 
hay <wiee a day, and 3 or 4 pounds of corn or oats, comprises a satis- 
f»etofy winter ration for the farm work stock. The keeping of salt 
before tliem at all times and the addition of about 1 pound of lin- 
seed or cottonseed meal per head per day are especially important 
in a ration for horses in which shredded stover is the only roughage. 
This precaution will keep the digestiTo traet in good order and 
reduce the danger of impaction. -: 

B^f-eow herds that are i»t nnlkod may be econotnically wintered 
on eorn stover and oat straw with some legume hay for roughage, but 
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for milk cows it is important to feed lefrinno hay more liberally and 
a protein eonccntrate in connection with it. On farms that have 
only four to six milk cows, where the nse of a silo is impracticable, 
the feeding of shredded stover reduces the hay requirement and adds 
variety to the ration. 

Shredded stover thai has been s-tored in i^ood mndition is a satis- 
factory ronghajie for winterin<r shoep. esjx'cially in the first part of 
the winter. Toward sprinj? and just previous to lambing time it is 
advisable to increase the proportion of Icfrume hay fed to ewes to 
provide an adequate milk supply for lambK. 

Livestock should not be forced to eat corn stover too closely. Tt 
i-s much better to feed a quantity of stover and other feeds so that 
they can leave the least valuable portions of the stover. 

RATIONS CONTAINING SHREDDED STOVER 

The rations with and without sila<re for different classes of live- 
stock are suggested below a« a guide in feeding. The availability 
and cost of other feeds, as well as the size and individuality of the 
animals in a group, often make simie variation from these rations 
desirable. Tt is assmned that only one-half to two-thirds of the 
quantity of shredded stover fed will be eaten. 

MILK cows 

I'ounds 

Shre<l(lo<l stover 10 

Corn silage .'{(» 

LeRinne hay 7 

Ground coni and oats t; 

Llnsml or cottoiist'ed nieal 1. 



Pounds 

Slii-cddod stover 2") 

Uegunie l\»y 10 

Grinuid corn nud oats 7 

Linseed meal 2 



mzKV cows 

I'ouiKls I nound.s 

Shredded stover 10 ' Sliieddod stover 15 

Corn silage l.ijiunic lia.v 10 

Linueod or cottonseed meal 1 t'oni iind oats 3 



VKAKUNO ( ATTI.K 
IViiiikIn j 

Shredded stovor Slireililcl stover 

Corn silage I"' Le;ranie li;i.\ 

Legume ha.v i> Linseed or eottonseed meal. 



HIIEEIUVC. EWES 
I'ouiicl' 



I'ounds 
7 
10 

— 1 



Shredd(Hl stover 2 

Corn silage—' - 

Legnmc hay 1 

Shelle<l corn _ - ■ il 

1IOB.SES ilULEi VKii l,n<^l 
I'ouikIs 

Shredded stovor 10 

Jjegume hay 3 

Ear corn 



I'ounds 

LIn.«fcd meal 0.35 

Shredded stover 4 

Leiniiiu'hay 2 

I roX-Nl)^ LWT. WEaCUT 

Pounds 

Shredded stover 18 

Linseed or cottonseed meal 1 



SHREDDED STOVER AS BEDDING 

One of tho important rea.sons for .shredding on many farms is to 
get an added supply of good bedding. Ordinarily from one-third 

20120°— 28 2 
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to one-half of the stover that is fed to livestock is refused. This is 
taken out of tlie manger and is used for bedding. Some farmeis, 
wlio have plenty of straw for bedding, prefer to use shredded stover 
for certain classes of livestock. It is more convenient to use the 
refused stover for bedding than to go to the straw stack in bad 
weather. The sliredded stover also is more readily absorbent than 
straw and does not work bark in the stnll so freely. Some think that 
the shredded stover is more absorbent than the cut slover, but both 
kinds make good bedding. They are equally ralunble for cuttle, 
horses, sheep, »nd hogs. 

As comi)ared with unshredded stover, the shredded material makes 
much better bedding and makes manure that is more easily handled. 
The greater ease in handling this material when cleaning out the 
barns and feed lots is generally recognized by those who have used 
the shredded stover. 



MECHANICAL FEATURES OF HUSKER-SHREDDER 

The husker-shredder is a stationary machine which snaps and 
husks the ears of corn and at the same time cuts or shreds the 




.• -lUP sre Baapped off nnd liusked whUe the stnlks nnd Icnves nre cut Into 
lengths or shredded and then blown Into the bnrn loft or other storagp snaee. 
A, trayeUng feed table ; B, snapping roils; C, cutter head; D, cutter bar: B, fiusk- 
Ing rolls: P, husk carrier; O, separator screen; 11. cleaning shoe: 1, shelled corn 
pan; K, blower; L. ear-corn carrier; M, safety lever 

stalks and leaves. The husked cars are delivered from the machine 
to a wagon or crib, and the shredded stover is blown to its jilace 
of storage. For a machine i)erforining these duties the mechanical 
features involved are simple in both design and operation. There is, 
naturally, some variation as between the different machines, hut the 
story of the various operations as portrayed in Figure G essentially 
characterizes the function of the standard husker-shredder of to-day. 
Four major operations are required of the machine before the prod- 
ucts are ready for disposal: Snapping, husking, shredding, and 
cleaning. 

Three tyjies of heads are in common use on hiisker-shredders. The 
cutter head is equipped with knives similar to those on a silage cutter 
which cuts the stalks into lengths of one-half inch to 4 inches. The 
shredder head is made up of a large number of whirling blades 
which tear the stalks and leaves into shreds but do not cut them off 
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into short pieces as does the cutter head. A machine with a com- 
bination cutter mid shredder head performs botii of those openitiona. 
In this case the knives lire sometimes set to cut at a greater length 
than if the cutter head only is used. 

As the stalks are fed into the machine the ears are immediately 
snapped off and dropped to the huskinj: rolls while the stalks and 
leaves are cut or sliredded and pass on to the blower. Usually some 
corn is shelled out l)y tlie husking rolls. If this corn is carried oyer 
into storape in laro;e quantities, it becomes a menace to the keeping 
qualities of the whredded stover. It the duty of the cleaning device 
to separate both the shelled corn and all foreign matter frimi the 
shredded stover before it enters the blower. The shelled corn itself 
is taken care of later. 

The huskinj.' unit is comprised of two c\ iiudncal rolls, one revolv- 
ing coimtcrwise to the other. These rolls are inclined downward to 
insure movement of the cars and arc si'\cral feet lon<f to provide 
ample opportunity for proper husking. The size of the shredder is 
indicated rather acenrately by the number of hnJiking rolls with 
which it is equii)i)e(l. Practically all of the machines in use in 1927 
had 4, 0, or 8 rolls. There weren't few small machines witli only 2 
rolls, and a scattering nunil)er of lO-ioll and 12-roll slwedders. 

For conTcnience, the bundles of sliocK-cd corn may be liitched from 
the wagon to the platform on either side of the madiine. On large 
machines the feedmg is done from both sides. The husker-shredder 
is fed either from a gravity or a conveyor table. If the latter is used 
a saf ?ty lever usually is provided for emergencies. 

POWER AND FUEL REQUIRED 

The amount of jrower and fuel required for husking and shredding 
corn fodder depends largely on the size of the husker-shredder. 
Keeommendations of manufacturers indicate that six to eight horse- 
power per pair of rolls is needed for the most effective operations of 
iuisker-shredders. The sizes of gas engines and tractors commonly 
used to operate shredders of different sizes are about as follows: 

Horsepower 

o-roll 

Iron: 

lO-roll ''5^*^ 

Stationary engines are commonly used for the small 2-roll ma- 
chines, and large^teain engines are sonictime*^ used for machines with 
eight rolls or inore. Farm tractors arc used for operating a majoritv 
of"shre(Ulers, and thev are a very satisfactory source of power. A 
tractor with more power than is needed for a shredder may be used 
if it is the only one available. A tractor that is not powerful enough 
to operate the shredder at full cai)aeity may be used with fair satis- 
faction if the machine is fed slowly. . 

The quantity of fuel needed will depend upon the size ot tne 
engine and the size of the machine it is operating. The average quan- 
tity of gasoline or kerosene used per hour by gas engines and tractors 
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^'^foo"' sizes %vlien operating shredders, as estimated by the o^vn- 
ers m 1927. is as follows: •'^ " 

Rating of engine: 

7 12 horsepower „ ,, 

lG-19 liorseiwver _ __ Ral ons._ o. 0 

2(V24 horsepower I , 

2.V.'?4 horsepower LI ll~Z'_l"_Z V o " 

35-44 horsepower I a,'> h' f^ 

The farmers who were using steam engines estimated that thev 
required 158 pounds of coal per hour. 

TYPICAL SHREDDING CREWS 

• ^"^^K} ^^'^^'^ typical shredding crows for machines of different 
sizes riie amount of labor available, and the distance from the 
cointield to the barn, may make it advisable to use more or fewer 
men m individual cases than in these trpical crews. Two men and 
two teams usually operate the 2-roll shredders bv haulin«r in two 
loads at a time and then nnloadin<r them. AA'ith two additional men 
one to help load in the field and one to feed the shredder, the wa^'ons 
and shredder could be kept <roin- more steadily. The lO-roU^and 
12-roll maclnnes veqmre at least 7 teams and 14 men under normal 
conditions to keep them running at capacity. 

Table 1.— Typical nhreMmg eretm for »lirc<iacrs of dlfferont Hzes 









■^ize nf shredder 






Operation 


4-roll 


C-roU 


8-roll 




Men 


Horses 


-Men 


Horses 


Men 


Horses 


Hauling fodder 


3 










10 

.... 


Loading Jodder 

Feeding shredder... 


2 
1 


« 


4 

2 
1 
1 
1 


g 


5 
3 


Cribbing corn 

Operating tractor 


2 


2 


1 
2 
1 


2 


Total 


7 






10 


12 


12 
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The man operating the ti-actor in connection with the lar*'er ma- 
chines alternates with the man feeding the shredder. He inav also 
help by pulling remnant hii«ks off the ear corn, tending to the shelled 
corn and adjusting the hood of the blower to spread the stover more 
evenly m the barn. It is not considered «o nocessarv to have two men 
to leecl the 4-roll shredder as in the case of the larger sizes, vet it is 
iisual for other men on the job to alternate with the regular man in 
feeding even a 4-roll shredder. Feeding the fodder into the shredder 
IS always a strenuous task even if the bands are cut bv the man who 
is unloading. The bundles should be spread apart and fed into the 
machine regularly, with some stalks lapjiing continuously, so the 
load on the tractor may be uniform and so the greatest quantity of 
fodder may be shredded in a given time. A part of the shredding 
crew for a 6-roll machine is shown in Figure 7. 
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Tlic amount of Inbor ncccssiu y per aero varies accordinf^ to the 
yield of eoni. Accord in<^ to lij^uros obdiiiiod fi'oin fni-iiiers wlio 
shredded in 1!)27, tlie, total hilior, inchidiuj; the time of the uiachinc 
crew, required ])er acre, for ditforent yield?) of corn, is about ns follows: 



liilslu'ls iKH- acre: Kaii-IionrH 

JO 10.7 

no - 12.2 

fio 8 

70 15.3 



RATE OF HUSKING 



The rate of hiiskin;? as expressed in bushels per hour depends on 
the size of shredder, nmnbcr of men in the crew, and yiclil of corn 
per ncr». Table 2 shows wlint may be accomplished witli a full crew 




Pkj. 7. — ii, fidiiition to advniitnKW of fociUng and bmiaine tliU method of handling 
corn loqiiirof! loss man labor than If It Is hiiskt-d out of the shock l>y hand 



by machines of dillerent sizes in s])ecifiod yield.s of corn. In corn 
vicldin<? 35 bushels per acre the rate of huskinfr varies from about IC 
bushels per hour for a 2-roll shredder to 4*^ bushels per hour for the 
lO-roU size. 

SAVING THE SHELLED CORN 

Some of the corn is shelled from the ears as it fioes tliroufjh the 
machine. The extent of sbellinfj depends on the maturity of the corn, 
size of the ears, adjustment of the snapping and husking rolls, and 
care used in feedinjjj the shredder. If a larp^e share of the corn is not 
matured before cuttinj;, or if many of tlie '^ir^- are small, the corn is 
more likely to shell out. Information obtained from farmers who 
shredded in 1927 indicates that t) per cent of the corn hu.sked on those 
farflis was shelled in shredding. 
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If the shelled corn is kept in large quantities or if it is piled lii.ri, 
there IS danger of spoilage iinleKs it is fed soon after shieddin- 
Many fanners ,n,x it with whole oats or bai loy to absorb son.o of 
the moisture and rednec the dan-or of heating and nioldin- Otho.x 
spread it out m a thin layor over the granary or ham floon To t 
the shelled corn m sacks that arc stood upright so that thev do not 
touch each other, in a well-ventilated driveway, is a convcinent am] 
satisfactory incthod of handling. Usually there is not more than ca 
be fed before it is seriously damaged. 

Table 2.—Hui>hej8 per hour hunkcd by machinet, of different sisei, with nm-oificd 

•yields of corn 





Size of shredder 


\ield of corn jier acre 






20 bushels 


35 hushelsjso bushels 


2-roIl 


Hushtls 
per hour 
12 
18 
M 
30 
3A 


liushfls 
ptr hour 
16 
24 
32 
40 
48 


ptr hour 
20 
30 






40 

no 

00 



The percentage of shelled corn may be controlled somewhat by 
careful feeding of the shredder. Putting largo bundh-s of fodder 
in the machine without spreading them out snfficiently is one of the 
principal causes of shellmg. Feeding a small machine beyond its 
capacity, especially if it is fed in rather irregular bunches, usually 
nils the shelled-corn sack quickly. 

STORING THE STOVER 

Shredded stover is usually stored, for winter feeding, in the barn 
or teeding shed within easy access of the stock to which it is fed 
the storage requirements for stover are similar to those for hay! 
Where large quantities are fed, a separate mow usually is set aside 
tor storage purposes or smaller quantities are stored on top of the 
hay, over the drive floor of the barn, or in similar available places. 
Because of the advantage of having the roughage under cover and 
convenient for barn feeding, shredded stover seldom is stored out- 
side but sometimes a self- feeding rack of considerable capacity is 
used for yard feeding, to be refilled as needed. (Fi<r 8 ) This 
practice is limited largely to farms on which the shredd'er is owned, 
becaiise of the expense of shredding comparatively small quantities 
at diirerent times. If there is not enough storage spa'^e for the stover 
that IS required, .shredding may be done again later in the season 
as mow space becomes available. Wlion market hay is not sold until 
after slircdding time, a lack of mow space sometimes necessitates 
a second shredding. 

The method of storing the stover varies on different farms Some 
farmers, especially if there is a shortage of mow space, pack the 
stover by tramping it at mtervals. If in very good condition, stover 
keeps equally well whether it is packed or not, but if it is at all 
damp the stover should not be tramped. Another practice is to 
blow the stover upward against a bafile Ixiard nailed to the rafters 
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of tlie barn. Sueli a scheme tends to spread it uniformly as it drops 
to the mow. 

rro])er mani])iiL'ition of tiio liood of the hlower fr('(]iieiitly saves 
iiui<'li hand lahor in the mow and possible spinhijjje of the stover. 
If conditions permit, the hood is adjnstod so that the .stover is blown 
into the far corners and sides of the mow. which are nsually tilled 
first. 

Shredded stover, in good condition, may be safely stored to any 
depth within the conlines of the barn. On some farms stover is 
stored as dee]) as ;U) feet. On otlier farms, becanse of the small 
qnantity whredded, or the ])oor condition of the stover, it is Ssometimes 
pded as low as 2 feet. Where the moisture is high, stover is usually 
stored at a luininuim depth deixnuling on other available mow sjjaee. 




Via. 8.— Slircildod stover that hns bw ii blown into n liirgc Dpi ii latk Is ooiivcnipiit 
to fetMl, although U Is more difficult to dlsposo of the refused portions. It will 
1)0 necessary to shred several times durlus the whiter It this practice Is followed 



SPACE REQUIREMENTS 

The quantity of shredded stover that may be stored in a f:(iv(in 
space depends "on the method and depth of storing and the condition 
of the corn at time of shredding. A high mow of stover that is 
packed as stored and that contains a maximum percentage of mois- 
ture consistent with safe keeping will obviously require a minimum 
of space per unit, in comparison with the requirements of storage 
under other conditions. 

Table 3 shows the spafe requirement i)er ton for shredded stover 
on 70 farms, in 1927. The number of cubic feet ])er ton was deter- 
mined by dividing the total space occupied by the stover by the 
farmers''^ estimate of the number of tons shredded. The average 
number of cubic feet required for a ton of shredded stover on the 
farms indicated is 610. This number falls within the space range in 
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the table of the largest number of farms reporting and should be 
rather typical. 

Table 3. — Estimated volume per ton of shredded xtovcr 



Cubic feet per ton 



300 or Ic9s.. 

301 toSOO... 
SOI to 700... 
701 to 000... 
901 or over.. 



N' umber 
of esti- 
mates 



IB 
30 
14 
5 



PREVENTING SPOILAGE 

Shredded stover, when stored in piles, goes through a hoatinf 
stage similnr to that of kindred crops. The result of excessive heat'^ 
ing is manifested by a mold on the stover varying in color from 
white to dark brown, the latter carrying a ukstv odor. BacHv 
spoiled stover may endanger the lives of stock to which it i>^ fed 
and may bo unfit even for bedding. 

Excessive moisture is the chief cause of spoilage of stover in storage. 
Rain or snow on the corn at the time of shredding, or the exci-ssrvo 
moisture in immature corn may cause spoiled stover. If both internal 
and external moisture are present in aiipreciablo amounts, spoilage is 
likely to occur unless precaution is taken to safeguard the crop. If 
wet stover is stored in high piles, it is frequently necessary to 
remove a large share of the stover from the top of the pile to iiievcut 
serious loss. Sottre farmers dig trenches through the pile at intervals 
in such cases. 

Undoubtedly some corn is shredded ea<-h season which is- not in 
proper condition for storage. This is cspefiallv true if the shredding 
is done with a lured machine which is in demand for a number of 
jobs. In this case the com frequently is not in the best condition to 
shred when the machine is available. 

Spoilage is most likely to occur if the blower is left too long in 
one position. If the blower is not rotated, or the adjustment of the 
hood is not frequently changed, all of the heavy material drops in 
one place while the lighter material is blown some distance away. 
The accumulation directly under the hood thus consists of the heavy 
wet butts of the stalks and the shelled com blown over with the 
stover, both of which a-re important caui^es of heating. The judg- 
ment of most farmers indicates that the hood of the blower should be 
adjusted frequently so that the stover will be packed as little as 
possible in getting it spread over the mow. The stover should be 
tramped as little as possible in leveling any accumulated piles, and 
for some time after it has started to heat no one should be allowed 
m the mow. 

WHEN TO SHRED 

The shredding season may extend from the last of October to the 
middle of March, but the months of November and December repre- 
sent the best time to shred. More than half of the shredding usually 
h done between November 15 and December 15. jNIany farmers who 
use husker-shredders feel that from four to six weeks after cutting 
and shocking is a good time to shred. At this time the fodder is 
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well cured but has not suffered greatly from woatliering in the field, 
the drizzly fall rains are usually over, and colder weatlier is coming 
ou, so that the stover is more likely to keep without spoiling. More- 
over, this allows some time for othfr fall work siieh as boan thresh- 
ing,, the harvesting of standing corn, and fall i)lowing, before 
shredding time. 

Corn for shredding purposes should be ent at about the same time 
as it should be cut for husking out of the shock. The corn should be 
well matured, with the kernels fully dented and the husks entirely 
yellow. Probably most of the lower leaves will be dry at this stage 
of maturity. 

If the stover in to bo piled to any considerable d( pth, shroddmg 
should not be done soon after a rain unle-s the fodder has thoroughly 
dried. Shredding while there is snow, sleet, oi- ice on the -hocks also 
is likely to induce spoilage. Bright, cool weather at a timn when the 
fodder'i- well cured and dry is always a good time to shred. 

Shredding nniv be done later in the winter if there is not enough 
mow space to allow all of it to bo done at one time, or if it is thought 
that the stover will keep better if shredded at intervals. Well- 
shocked corn fodder often appears to be in as good shape in January 
or February ius ui November. Aside from the weathornig of tho 
stalks on the outside of the shocks and the greater loss occurrnig in 
twisted and down -hocks the principal disadvantage in lat€ shi-ed- 
ding is the diflicultv of finding good weather for it. Then there 
is likely to bo suow' on the shocks, and the butts often arc frozen 
down, especially if the corn was out when the ground was wet. Butts 
frozen with mnd and iee constitute an important cause of stover 
spoil»ge. ^. 

USE OF HUSKER-SHREDDER COMPARED WITH OTHER METHODS 
OF HUSKING CORI4 AND UTILIZING OR DISPOSING OF STALKS 

A common method of harvesting shocked corn consists of husking 
out the corn by hand, roshocking the biiudlcs by putting from three 
to five corn shocks into a "fodder" shock, hauling in and enbbmg 
the ear corn, and finally haiding in the stover. The labor required 
by this method of harvesting corn that yields 40 bushels per acre is 
about as shown in Table 4. 

T.\nLE 4.— Labor rcqtiirnnrnts for handlhig shocked corn 





Man- 
hours 


Horse- 
hours 




Per acre 
11 

2 
fi 


Per acre 

0 
4 

fi 






19 


10 





> BMe<l on FAL^NSit, J.'K, ituSmowCtR, /. F. Op, cit. p. 253. 
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Aside from the machine crew, about 8 man-hoHrs and 10 hor=«^ 
^'L'''^'^ ry for husking and shredding corn with the" 

same yield per acre. This means a saving of 11 houi^ of hiVnr 
per acre. At 30 cents per hour, thi.s savfng i„ man kbor Z: d S 
worth more than 8 cents per bushel of corn'husked, which w M L 
sufficient to meet the cost of hiring or owning a husker-shredde ^ 
h\,.^/T'' instances where the labor for husking out of the shock" was 
ned the rate per bushel paid was higher than that charged for the 
it^e of husker-shredders. In addition there are other adv<i,ita-es f 
shredding which can hardly be measured in dollars and cents" O p 
coinmou statement of the advantaiio of u.ing a husker-shrodder ovoi- 
hancl husking was that "when night comes the corn is in the crib 
and the fodder is in the barn." 

hauld Tf'hJV'"'^'^ the shock by hand, the stover is usually 

hauled to the barn as it is noeded for livestock. The iinshredded 
stover requires at least twice as much room in the barn as it w«u,hnf 




Wm. t^The stover that has been husked out bv hand is genernlly piled out of 
doors, although there may be room in the bnrn loft 

it were shredded. Most barns are not built to store unshredded stover 
conveniently, but the liusker-shreddcr can blow shredded stover into 
a hay loft or other space that would not otherwise be accessible. 
Ji.yen when there is room in the barn loft, unshredded stover is often 
piled outside or stood against the barn, as in Figure 9 

Shredded stover is easier to handle and to feed than stover that is 
not shredded. Bundles of unshredded stover are often pulled out of 
the rack and trampled into the manure. The shredded stover is 
more absorbent as bedding than unshredded stover and is more 
easily handled m hauling out the manure than are the long stalks, 
Utten the unshredded stalks must be left a year to rot to avoid 
considerable trouble in hauling them to the field 

Srncefthe Hnsfftdrdded stover ordinarily can ilot be put in the barn 
ort account of lack of space it often is left in the field for the greater 
part of tht winter, and there is considerable loss by weathering. 
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This loss is greatest if the corn has not been well shocked. Figure 10 
shows that shoeks which have been left out all w^intcr often arc biidly 
twisted or fallen. 

With increased corn-borer infestation in prospect the use of the 
hiaiter-shreddcr has another advantage in the disposal of stalks. 
It is difficult to burn the long stalks that have been partly trampled 
into the manure, and it often is not feasible to bury them deeply 
enough to prevent the emergence of the corn borer in the spring. 
If the unshredded stover is fed to livestock on pastures the i-oiiiaining 
stalks should be raked and burned, or plowed under. This extra 
work would be obviated by shredding. 

On farms where the livestock do not require the corn stover for 
roughage, the single advantage of shredding in the disposal of corn- 
stalks in corn-borer control is not sufficient to overbalance the excess 
labor of cutting, shocking, and shredding over that of husking from 
the standing stalks. Husking from the standing stHlks requires 




Fio. 10.— The loii« from wetfthfrlne of shock corn thnt ii left In the field nil winter 
Is much greater If the shocks are down or twlstea 

about 8 hours per acre in corn yielding 40 bushels per acre, 
whereas cuttin<r, shocking, and -hrodding require at least 13 hours 
of man labor per acre in addition to the machine cost of shredding. 

If corn fodder is fed without husking there is no advantage in 
shredding unless corn-borer control is considered. In this case no 
labor is saved by husking, and there is but litt e difference in the 
feeding value of the roughage Avhether shredc ed or unslueddcd. 
Many farmers, however, would prefer to grind their corn if it were 
husked. When increased corn-borer infestation makes control meas- 
ures imperative, they no doubt will use the hifH"'"''-''" hn!.^r« 
generally because of its important advantage of destroying the boieis 

'^\^'ere''corn is now husked from the shock by hand t^l^ "se of the 
husker-shredder is entirely ustified, aside from =i"y "^^-Tl'" 
disposal of stalks, unless a farmer is wil hng ^^P^"^ "s o^ n labm 
at much less than the usual rate for hired l^^^?'' ^^'f 1 "Jf^^ 
outlay for the use of a machine. Where- corn is now fed fiom the 
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sliock without husking, the disposal of the stalks in the dcstniotion 
of corn borers will make the use of Inifiker-shreddors practicable 
Whc>re corn fodder is not necessary as roii<j;liaf^e or bcddinj; for Ijyp- 
stock, the disposal of cornstalks will be accomplished more easily by 
leaving them in the field than by cutting, shocking, shredding, aucl 
scattering them over the field again. 

FIRST COST, DEPRECIATION, AND REPAIRS 

The annual depreciation charge depends on the first cost of the 
machine and the number of years of usefulness. The total life of 
the shredder depends upon the care with which the machine is oper- 
ated and the number of hours of use j)er year. The average esti- 
mated life of hnsker-shreddcrs operated by' 47 farmers in 1927 was 
15 years. 

_ Table 5 shovi's the approximate first cost of shredders of dlfTereut 
sizes at present prices and the HUnual depreciation based on 15 years 
of use. The type of head, whether shredder, knife, or combination 
types, and the kind of construction, account foi' a considerable por- 
tion of the vnriation which exists in the price of different makes of 
the same size. 



Table 5. — Purchase price, annual depreelation, and repairs of hunlcer -shredder a 

of differmu slceu 



size o( shredder 


First 
cost 


Annual 
deprecia- 
tion 


Annual 
repairs 


Z-ieAl ... _ 


$390 
500 
650 
850 
1, 100 


$23. 30 
33. 30 
43. 30 
5fi. 70 
73.30 


$.■.. no 

s. 00 
10. ,tO 
13. CO 

■ ir.co 




frroll 


8-roll 


10-roU 





In a study of the operation of husker-shreddors in 1927, it was 
found that repair costs amounted to about 1.6 per cent of the first 
cost. This item of expense for the different-sized shredders is also 
given in Table 5. . 



SHALL I BUY A HUSKER-SHREDDER? 

Whether to buy or to hire a shredder depends largely on the avail- 
ability of machines doing custom work. Farmers who hired ma- 
chines in 1927 paid about $2.50 per hour for 4-rol] shredders, $3 per 
hour for the 6-roll size, $3.75' for the 8-roll, and $4 an hour for the 
use of the 10-roll shrpdders. These rates are based on the assump- 
tion that the owner of the machine furnished the power, the fuel, and 
one or two men to feed the shredder. There was a variation of 25 to 
50 cents an hour depending on whether the fuel was furnished. 

On a per-bushel basis, the rate charged varies with the yield per 
acre of corn. With a yield of 25 bushels an acre a charge of 10 cents 
per bushel for shredding is common. Where corn yields 45 bushels, 
7 cents per bushel is usual, and for a 60-bushel yield, shredding is 
•efton.done for r> cent§,» bushel. v • , 
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If a iiiiichine can 1k' hired at those rales at the- approximate time 
it is (lesireil to shred, there is less incentive to buy one than if the 
nearest niacliino is u Ion;; distance away and lias a hir<j;e number of 
nthei- jobs. Wlicii it is cliiricnU to get 'a siirediier at the riglit time 
and when the corn HfrcHfre to l)e shredded by a fanner and his near 
neifildxns \vill justify the pnrchfi<<e of a ?hrodiU>r. it is well to think 
akmt bnyinji one. A farmer who is mechanically inclined may buy 
it himself and do cnstom work foi' his neiirhbors. or the group may 
reduce the original oinhiv f(U' eacli by buying and operalmg it co- 
operatively. -If operated' cooi)eratively the owners should be men 
who expect to live on their farms for several years. 

KIND OF SHREDDER TO BUY 

The size of shredder to buy depends on tlio acreage of corn it is ex- 
pected to shreil each venr and the normal yield of corn pt>r acre, a« 
well as the power available for oi)orating it. One fairly satisfactory 
rule is that SO to KH) hours of u.so per season will justiiy the purchase 
of a shredder. Less tlian 80 lumrs per sei'.son may be siillicient jt 
shredding at a particular time scorn?; more important than a low cost 
per hour Of use. In corn that vields Sii bu^-hols per acre, 100 hours 
of shredding wouhl mean aixmt 45 acre* for a 2-roll nnichino, (0 
acres for the 4-roU size, DO acres for tlie 6-roll. 110 acres for the 8-roll, 
and 1:5:-) acres for the lO-roU shredder. 

In many communities there has>en a tenden.-y towaid the use o 
smaller-sized Inisker-shredders than were formerly used. H^'^ 
amount of shredding done, incident to the coming oi. the ;^'lo, I :n t y 
exi)lains the decreased use of largo shreih ers, which, to pa\ loi 
themselves, must do considerable cnstom work. _ 
' Ulic iiJo'of an 8-roll. lO-.oll, or 1-roll ^l^'^^'^^S, ^^U^J^ 
crew which is sometimes dillicult to get together. I se of hii go t u ws 
is often wasteful of labor .hu-ing forced delays caused by bi-akage 
or ot " c uses. The principal disa.lva.ttage of the large machine 
l owever es .e<-iallv on farms on which only a small corn acreage is 
l ed led i t u Vome farmei^s are forced to sluvd at •noPP'''' ''"^ 
? nes Maiiv farmers feci tlic long fod-lor instead of slirwlflmg it 
T^roZZ Soilage than they should J^-- l---^ Ijif "'"^ 
iarso, rinjf of customers an.l.can not shrod at the ' l^' , 
The c(H)i)crative ownersh p oi the l-roll and t^-ioil si/as lias m 

«r» of co,-n to sl.rod, nuj..|.t «cM „s« »,1 S-r.. ™ ime. 1 h<» "^g 
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shred at approximately the time he wished, whether all at one time 
or »t intervals. The large farms also are more likely to have extra 
hired help to operate the large shredder. 

The type of head is a consideration in which farmers who are 
contemplating the purchase of a hiisker-shredder are interested. 
Most ot the men who have had experience with shredders prefer the 
shredder-head to the cutter-head tyi»e. The farmers who use a 
shredder heiMi claim that they entftil less bother and expense since 
there are no knives to sharpen, and that as the shredded stover 
does not pack so tightlv in the mow, it keeps better. It sometimes 
is necessary to handle the cut stover with a scoop or basket, whereas 
the shredded material may be pitched with a barley fork or carried in 
the arms. 

For bedding, the shredded stover is somewhat more absorbent and 
does not work back in the stall so freely as the cut stover. The 
shredder head may require somewhat more power imless the knives 
on the cutter-type head became dull. Stover that has been cut into 
very short lengths sometimes cause sore mouths in livestock. 

The cutter-tvpe head has an advantage in that it may be used in 
cutting green fodder for silage or in husking out dry fodder to be cut 
up for stover silage with tlie axldition of a large quantity of water. 
The cut stover also requires less space in the mow than does the 
shredded. By adding two extra knives on some machines, the stalks 
may be cut to a length of 2 inches instead of 4. Adjusting the si)eed 
of the apron is another means gf changing the length at which 
Stalks are cut. The combination siiredder and knife head has most 
of the advantages of both types, although it usually costs somewhat 
more. 
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